Grand Rapids lettuce seeds (Lactuca sativa L.) with 6 to 8% water content show no light-induced germination responses, whereas in seeds with 15 % or more water content, germination is promoted or retarded by red and far red light respectively. By adjusting seed water content, persistent potentiated responses to light are induced in the seeds at seed water levels much below that required for germination itself. Alternate moistening and drying of seeds in conjunction with red and far red irradiations show that potentiated responses may be phototransformed only with sufficient seed water. However, the process of drying and remoistening has no effect on potentiated responses.
Grand Rapids lettuce seeds have a functional phytochrome system which influences germination following or during illumination of the seeds (Borthwick [1] , Toole [4, 5] ). Red light (_660 nm) can enhance, and far red light (_730 nm) may retard subsequent germination by the seeds. Variations in seed water content are reported to influence the light responses which occur in seeds (Hsiao and Vidaver [3] ) only when seed water content exceeds a threshold level; they also reported that latent, potentiated responses to light are induced with less seed water thas is required for phytochrome-mediated germination responses. The present work was carried out with two purposes in mind. First ments were carried out with the methods of controlling and determining seed water content previously used by Hsiao and Vidaver (3) . All experiments were done with three replicates of 33 seeds, and germination responses are shown as the mean percentages. Germination response was considered as the percentage of seeds in which the radicle had visibly penetrated the testa.
The general procedure was to adjust seed water content to a predetermined value, irradiate the seeds (or in some cases maintain them in darkness), readjust the seed water content, irradiate again (or in some cases maintain darkness), then place the seeds in water sufficient to permit normal germination. In all, seven different sequential programs were applied as diagrammed in Figure 1 .
Experiments were carried out in darkness at 20 ± 0.1 C. Photoresponses were induced with 1-min flashes of 660 nm (red) and I min flashes of 731 nm far red light with intensities of 6 x 10' erg cm-sec-1 according to the method of Hsiao and Vidaver (3) . All manipulations requiring visual observation were made as rapidly as possible under Kodak series No. 3 dark green photographic safelights. Except for counting germination, all other operations were carried out in the dark.
Seed water content [(fresh seed weight -oven dry weight/ oven dry wt.) X 100] was increased to .15% in the dry seeds by exposing them to a water-saturated atmosphere in snap-cap vials as previously described by Hsiao and Vidaver (3). To reduce the water content from 15% to 7% the caps were simply removed fom the vials, and the seeds were allowed to dry in the atmosphere for 24 hr. All programmed irradiations with red or far red light were made while seeds were in the vials.
The terminal step for each program was the transfer of the seeds from the vials to 5-cm Petri dishes containing two layers of 5.5-cm diameter Whatman No. 1 filter paper. At this time 1.5 ml of glass distilled water was added, the dishes covered and placed into light-tight boxes in a Percival Model ILL 36 incubator. After 24 hr in the incubator, the seeds were removed and examined for any germinations which were recorded.
Light of opposite wavelengths is taken to mean either a far red irradiation subsequent to a red one or red irradiation subsequent to a far red one. Table I summarizes the germination responses of seeds subjected to the various treatment programs (see Fig. 1 is 2`7%, red or far red light cannot precipitate a change in the latent response potential. On the other hand, if seed water is greater than or equal to 15%, light treatment does reverse the potentiated response of a previous opposite irradiation.
RESULTS AND DISCUSSION
Alternate moistening and drying of the seeds, while influencing the phototransformation process, appears not to produce irreversible effects on the seed germination processes.
While the exact processes underlying these phenomena must remain obscure until biochemical pathways which explain them are elucidated, possible physiological mechanisms are apparent. For example a component of the phytochrome-mediated system is capable of activation or phototransformation as a result of light absorption. If hydrated it is readily phototransformable by red or far red light. When seed water content remains below the level required to induce germination, the system persists in the state which resulted from the last irradiation. Provided seed water content remains at or slightly above the threshold, the system can be transformed subsequently by light. In seeds previously photoactivated or transformed which are dried to below the threshold, the state arising from the previous light exposure persists. In redried seeds no phototransformation is possible, since the system, while persisting in its red or far red form, is incapable of undergoing transformation. Seeds that have been photoactivated or transformed will germinate in accordance to the phytochrome state at the time of imbibition. The response of the seeds will reflect the wave-length of the last irradiation given when seed water content was at the phototransformation threshold level or above.
Admittedly, the mechanism suggested in this paper is speculative. Phytochrome itself may not function in such a fashion. Some other molecule, perhaps an enzyme, one or more steps removed from the photochemical site, could possibly be that which is sensitive to hydration and dehydration. Perhaps the actual system in the seeds works in an entirely different way. Nevertheless we believe that on the data shown our model represents a partial but simple interpretation of light-mediated germination responses in lettuce seeds.
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